a2 United States Patent

Albert et al.

US006249271B1

10y Patent No.: US 6,249,271 B1
5) Date of Patent: Jun. 19, 2001

(54

(75)

(73)

*)

@D

(22

(63)

(60)

RETROREFLECTIVE ELECTROPHORETIC
DISPLAYS AND MATERIALS FOR MAKING
THE SAME

Inventors: Jonathan D. Albert; Barrett
Comiskey, both of Cambridge; Joseph
M. Jacobson, Newton Centre; Libing
Zhang, Quincy; Andrew Loxley,
Somerville; Robert Feeney, Scituate;
Paul Drzaic, Lexington; Ian Morrison,
Acton, all of MA (US)

Assignee: E Ink Corporation, Cambridge, MA
(US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 09/513,411

Filed: Feb. 25, 2000
Related U.S. Application Data

Continuation of application No. 08/983,404, filed on Mar.
26, 1999, and a continuation of application No. 09/140,988,
filed on Aug. 27, 1998, and a continuation-in-part of appli-
cation No. 08/935,800, filed on Sep. 23, 1997, now Pat. No.
6,120,588, which is a continuation-in-part of application No.
PCT/US96/13469, filed on Aug. 20, 1996, and a continua-
tion-in-part of application No. PCT/US96/12000, filed on
Jul. 19, 1996, said application No. 09/140,988, is a continu-
ation-in-part of application No. 08/504,896, filed on Jul. 20,
1995.

Provisional application No. 60/093,689, filed on Jul. 22,
1998, provisional application No. 60/692,742, filed on Jul.
14, 1998, provisional application No. 60/092,050, filed on
Jul. 8, 1998, provisional application No. 60/092,046, filed on
Jul. 8, 1998, provisional application No. 60/090,232, filed on
Jun. 22, 1998, provisional application No. 60/090,222, filed
on Jun. 22, 1998, provisional application No. 60/090,223,
filed on Jun. 22, 1998, provisional application No. 60/085,
096, filed on May 12, 1998, provisional application No.
60/083,252, filed on Apr. 27, 1998, provisional application
No. 60/081,362, filed on Apr. 10, 1998, provisional appli-
cation No. 60/081,374, filed on Apr. 10, 1998, provisional
application No. 60/078,363, filed on Mar. 18, 1998, provi-
sional application No. 60/076,978, filed on Mar. 5, 1998,

40

G
2

(8)

(56)

provisional application No. 60/076,956, filed on Mar. 5,
1998, provisional application No. 60/076,957, filed on Mar.
5, 1998, provisional application No. 60/076,959, filed on
Mar. 5, 1998, provisional application No. 60/076,955, filed
on Mar. 5, 1998, provisional application No. 60/074,454,
filed on Feb. 12, 1998, provisional application No. 60/070,
935, filed on Jan. 9, 1998, provisional application No.
60/070,939, filed on Jan. 9, 1998, provisional application
No. 60/072,390, filed on Jan. 9, 1998, provisional applica-
tion No. 60/070,940, filed on Jan. 9, 1998, provisional
application No. 60/071,371, filed on Jan. 15, 1998, provi-
sional application No. 60/066,418, filed on Nov. 24, 1997,
provisional application No. 60/066,334, filed on Nov. 21,
1997, provisional application No. 60/066,115, filed on Nov.
21, 1997, provisional application No. 60/066,246, filed on
Nov. 20, 1997, provisional application No. 60/066,245, filed
on Nov. 20, 1997, provisional application No. 60/066,147,
filed on Nov. 19, 1997, provisional application No. 60/065,
629, filed on Nov. 18, 1997, provisional application No.
60/065,505, filed on Nov. 18, 1997, provisional application
No. 60/065,630, filed on Nov. 18, 1997, provisional appli-
cation No. 60/059,358, filed on Sep. 19, 1997, provisional
application No. 60/059,543, filed on Sep. 19, 1997, provi-
sional application No. 60/057,118, filed on Aug. 28, 1997,
provisional application No. 60/057,798, filed on Aug. 28,
1997, provisional application No. 60/057,122, filed on Aug.
28, 1997, provisional application No. 60/057,163, filed on
Aug. 28, 1997, provisional application No. 60/057,799, filed
on Aug. 28, 1997, provisional application No. 60/057,716,
filed on Aug. 28, 1997, provisional application No. 60/057,
133, filed on Aug. 28, 1997, provisional application No.
60/035,622, filed on Sep. 24, 1996, and provisional appli-
cation No. 60/022,222, filed on Jul. 19, 1996.

Int. CL.7 oo G09G 3/34; GO2F 1/1333;
GO2B 5/124; GO2B 5/128
US.CL ., 345/107; 349/86; 349/89;
359/530; 359/536; 359/538; 359/539; 359/541
Field of Search ........................... 345/107; 428/323;
359/296, 529, 530, 538, 539, 541; 349/86,
89

References Cited

U.S. PATENT DOCUMENTS

2,766,478  10/1956 Raley, Jr. et al. .
2,800,457 7/1957 Green et al. .
3,036,388 5/1962 Tate .
3,384,488 5/1968 Tulagin et al. .
3,389,194 6/1968 Somerville .
3,406,363  10/1968 Tate .

40

A%



